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Abstract
In the context of anthropogenic climate change, Pacific Indigenous knowledge systems 
are a source of opportunity, albeit a vulnerable one. Opportunity arises because Indigenous 
systems embed cultural practices that confer resilience, which can facilitate knowledge of 
adaptation in the face of rising seas and floods. But the impact of economic globalisation 
threatens to diminish these same cultural practices and their resilience-strengthening 
attributes. The intent of this research is to reveal the opportunities for making use of 
Indigenous knowledge systems in a way that might defuse their vulnerabilities. The 
method involved the speculative design of land management practices and projects, 
framed by three interconnected attributes of Indigenous knowledge systems – ecological 
knowledge, locally-based decision making, and oral stories—and informed by western 
scientific knowledge of climate change. The research entailed collaboration with the 
people and the culture of two Pacific Indigenous communities: one was located on a 
Māori farm in New Zealand; the other in the town of Levuka in Fiji. Both are threatened 
by sea level rise and other climate change impacts. The outcomes offer accessibility 
and understanding of climate change adaptation at the interface of western science 
and Indigenous knowledge systems through a range of multivalent adaptive strategies, 













because	 ‘local	 issues	 and	 local	 landscapes…	are	 fundamental	 to	 the	 interdependent	 scalar	
dimensions	of	resilience’	(UN	Habitat	III	2017).	A	focus	on	the	local	has	another	opportunity	
in	this	locale:	to	apply	Indigenous	cultural	knowledge	in	the	adaptation	process,	and	thereby	





body	 of	 knowledge,	 know-how,	 practices	 and	 representations	 maintained	 and	 developed	










to	 be	 generated)	 by	 long-term	 physical	 and	 cultural	 connection	 to	 land,	 and	 transmitted	
between	generations	 through	oral	histories	and	creation	stories	 (Green	et	al.	1996).	These	
values	 are	manifest	 in	management	 practices	 for:	 ‘resource	 abundance;	 resource	 rotation;	
ecosystem	 structure	 and	 function;	 biodiverse	 heterogeneity;	 watershed-basins;	 ecological	
processes	at	multiple	scales;	pulses	and	surprises;	and	sources	of	ecosystem	renewal’	(Berkes	
2000).	 Each	of	 these	practices	 recognises	 the	unpredictability	of	environmental	 change.	 In	
doing	so,	 they	 facilitate	communities’	capacity	 for	adaptation	and	confer	 resilience	 (Berkes	
2000).	Not	 surprisingly,	 though	 somewhat	 ironically,	 the	 attributes	 that	 confer	 resilience	 –	
community	cohesion,	local	decision-making,	and	ecological	practices	–	are	concomitant	with	





and	globalisation	networks	 (Nabobo	2008).	Nonetheless,	 there	are	a	number	of	 recent	UN-








communities,	 whilst	 providing	 potential	 for	 the	 transmission	 of	 Indigenous	 values	 inter-
generationally.	 Accordingly,	 the	 research	 has	 been	 directed	 by	 two	 objectives:	 to	 develop	
strategies	 and	 processes	 whereby	 Indigenous	 knowledge	 and	 cultural	 practices,	 together	
with	western	scientific	knowledge,	can	influence	adaptation	to	climate	change	impacts;	and	
to	 communicate	 visually	 these	 findings	 in	 order	 to	 make	 more	 accessible	 the	 synthesis	 of	
Indigenous	knowledge	systems	and	western	science	with	respect	to	climate	change.	
Methodology





architects	 and	 artists.	 The	 project	 was	 funded	 by	 the	 New	 Zealand	 Government’s	 Vision	
Mātauranga	(knowledge)	strand	of	the	Te	Kōmata	o	Te	Tonga	(Deep	South)	National	Science	
Challenge.	 The	 second	 case	 study,	 in	 Fiji,	 set	 out	 to	 address	 the	 conflict	 between	 climate	
change	resilience	and	conservation	of	the	colonial	world	heritage	town	in	Levuka,	Fiji,	and	was	






Our	 Indigenous	partners	 in	New	Zealand	 suggested	using	attributes	of	 Indigenous	values	–	
i.e.,	 local	community	decision-making,	and	the	 inextricable	connection	between	people	and	
place	–	as	 the	 frame	 for	our	 collaboration	with	communities	where	western	practices	have	
altered	 and	 eroded	 traditional	 land-based	 ecological	 relationships.	 This	 protocol	 recognises	
one	of	the	priority	actions	of	the	Sendai	Framework	for	Disaster	Risk	Reduction:	the	‘use	of	
traditional,	 indigenous	 and	 local	 knowledge	 and	 practices,	 as	 appropriate,	 to	 complement	
scientific	knowledge’	(United	Nations	2015).
Our	 collaborators	 also	 embraced	 the	 opportunity	 to	 explore	 communication	 techniques	
alternative	 to	 text-based	media.	Pacific	 Indigenous	cultural	practices	have	 traditionally	 relied	
on	oral	 narratives	 to	 transmit	 Indigenous	 knowledge	 intergenerationally	 and	geographically	
(Berkes	2000).	Currently	 ‘there	 is	 a	 dissonance	 in	 the	diverse	way	 teachers,	 the	media	 and	
communities	 perceive	 and	 relate	 to	 climate	 change’	 (Walshe	 et	 al	 2018)	 and	 contention	


















Māori	 researcher	 and	Massey	University	 Professor	Dr	Huhana	Smith	 (Ngāti	 Tukorehe,	Ngāti	










cultural	 methods	 from	 Matauranga	 Māori	 (traditional	 cultural	 knowledge).	 ‘Whakapapa	
(to	 layer)	 has	 important	 resonances	with	 ecosystem	 thinking,	 particularly	 in	 its	 codification	










ment	which	 included	 future	 farming	 activities	 and	 settlement	 (Figure	 1).	Drawing	 from	 the	





















the	Hīkoi	which	enables	 local	 farmers	 to	 recognise	 increasingly	episodic	 collapse	of	 coastal	
dunes,	or	a	repeated	failure	of	pasture	species	to	thrive,	or	an	increasingly	frequent	presence	
of	standing	water	in	the	paddocks.	These	events	would	be	indicators	that	climatic	conditions	
are	 changing.	When	 indicators	 recur,	 local	 farmers	 know	 to	 instigate	 adaptation	of	 one	of	
the	design	 strategies.	 The	 repetition	of	 environmental	 events	 are	 thus	 thresholds	 to	action.	
In	this	way	the	design	strategies	are	contingent,	tied	to	the	thresholds,	and	embedded	in	the	
important	process	of	local	decision-making.	
The	 visual	 media	 outputs	 work	 were	 exhibited	 publicly	 to	 raise	 awareness	 of	 ecological	
relationships,	the	contingency	of	design	strategies,	and	the	thresholds	for	actions.	Part	of	the	
work	demonstrated	and	 communicated	 the	 importance	of	 ecological	 thinking	 in	 traditional	
knowledge	systems	of	Māori,	and	how	it	prompted	action.	Underpinned	by	whakapapa,	the	
maramataka	 (moon	 calendar),	 depicted	 in	 Figure	 2,	 illustrated	 the	 contingent	 relationship	
between	the	cycles	of	the	moon	and	specific	activities,	such	as	fishing,	hunting	and	harvesting.	




connect	 future	 climate	 change	 impacts	 to	 adaptive	 responses,	 embedding	 the	 rhythms	 of	
everyday	life	with	a	call	to	action.
The	 work	 thus	 demonstrated	 how	 Māori	 methods	 (Whakapapa, Hīkoi,	 and	 Kōrero tuku 
iho)	might	address	 climate	change	 in	a	way	 that	 is	 relevant	 to	 local	 communities	and	 their	
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The Levuka case study in Fiji
The	 Fijian	 case	 study	was	 undertaken	 in	 consultation	with	 town	 elders,	 the	 Town	Council,	
and	community	members.	 The	 intention	was	 to	 research,	 through	design,	 the	potential	 for	
Indigenous	cultural	practices	to	strengthen	resilience.	
Levuka	 is	 a	 UNESCO	Cultural	World	 Heritage	 listed	 town	 on	 the	 eastern	 coast	 of	 the	 104	
















are	 in	 need	 of	 repair.	 The	 harbour’s	 facilities	 are	 less	 intact:	most	 of	 the	 jetties	 have	 been	
washed	away.	The	island’s	main	road,	which	is	still	the	high	street	in	Levuka,	hugs	the	coastline	
where	 it	 is	occasionally	 inundated	when	the	sea	wall	 is	breached	by	king	 tides	and	storms,	
or	flooded	from	extreme	upstream	events.	The	cyclone	proved	that	the	whole	of	the	island’s	
coast	hugging	road,	which	is	the	only	way	to	get	from	one	village	to	the	next,	is	vulnerable	
infrastructure.	Post-cyclone,	 thoroughfare	 is	often	disrupted	by	 repairs	 to	 the	bridges	which	
cross	the	numerous	creeks.
Currently	 Levuka,	 with	 a	 population	 of	 about	 1000,	 has	 limited	 economic	 opportunity.	
Notwithstanding	the	lure	of	a	UNESCO	Cultural	World	Heritage	listed	town,	the	tourist	industry	
is	 underdeveloped,	 hampered	by	 infrequent	 and	 irregular	 transport	 connections.	And	 there	
is	 relatively	 little	on-island	food	production:	most	 food	consumed	on	the	 island	 is	produced	
off-shore.	 PAFCO,	 the	 globalised	 fish-packing	 cannery,	 is	 the	 only	 significant	 employer	 for	
most	of	the	town’s	population,	many	of	whom	are	migrants.	For	the	locals,	the	generational	
occupational	shift	towards	factory	work	has	left	younger	people	with	little	knowledge	about	
cultivation	 and	 construction.	 Individualistic	 operation	 is	 being	 enhanced	 at	 the	 expense	 of	





traditions	and	customs,	 traditional	 status	and	 leadership,	 relationships,	 space,	 spirit,	 silence,	
respect	and	honour	that	is	accorded	to	every	part	of	the	land	and	every	relationship	among	
all	 living	 things’	 (Lagi	2015).	Vanua	 not	only	 refers	 to	 the	physical	 land	and	 sea,	but	 to	 its	
interconnectedness	with	social,	spiritual	and	knowledge	systems.	The	ecological	connections	
between	people	and	nature	are	most	apparent	in	the	link	between	agriculture	and	resilience:	
for	example,	breadfruit	 and	mango	 fruiting	patterns,	fish	abundance,	bees	nesting	and	 the	
flight	patterns	of	frigate	birds	are	all	 important	indicators	of	climate	events	such	as	cyclones	
or	 tsunamis	 (Lagi	 2015).	 Talanoa	 (storytelling),	 and	 songs	 have	 been	 an	 important	 means	





In	 Levuka,	 consultation	 with	 the	 local	 Indigenous	 people	 revealed	 mixed	 and	 conflicting	
priorities.	Some	placed	importance	on	the	repair	of	the	colonial	heritage	fabric,	even	though	
there	was	minimal	funding	available	for	it.	Others	preferred	to	improve	general	living	conditions	
and	enhance	the	diversity,	economic	opportunity	and	 infrastructure	of	 the	 town	to	bring	 in	
more	visitors.	The	latter	presented	an	intriguing	opportunity	and	prompted	the	question:	How	





foreshore	with	 its	 High	 Street	 /	 arterial	 infrastructure,	 ocean	 views,	 and	 intriguing	 heritage	
fabric	may	have	been	the	rational	place	to	start	economic	revival.	But	the	creek-line	and	 its	
valley,	with	its	varying	topography	and	rich	gardens,	offered	resilience-strengthening	landscape-
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focused	on	the	creek-line.	It	recognised	the	inner	workings	of	the	town	are	structured	along	
the	 creek	where	 the	 potential	 for	 industry,	 agriculture,	 employment,	 and	 tourism	 could	 be	




Figure	 4	 illustrates	 the	 approach,	where	 the	 existing	 access	 road	 /	 path	 is	 extended	 to	 the	
peak	of	the	mountain	and	loops	back	down	to	facilitate	connection	to	new	sites	of	agriculture	
both	 for	 practical	 use	 by	 farmers	 and	 for	 enjoyment	 by	 tourists.	 In	 doing	 so,	 the	 path	
would	 provide	 a	 transect	 of	 the	 diversity	 and	 abundance	 that	 the	 island’s	 geomorphology	
offers.	The	concept	suggests	that	the	path	/	road	and	the	creek—a	local	solution	(rather	than	




As	 in	 Tahamata,	 the	 concept	was	devel-
oped	 with	 a	 number	 of	 strategic	 but	
contingent	design	interventions	that	could	
be	 undertaken	 not	 necessarily	 at	 once,	
but	as	opportunities	arose	so	as	to	protect	
(both	 physically	 and	 spiritually),	 diversify	
and	 re-inhabit	 the	 land.	 We	 describe	
some	of	these	interventions	below.	
A	 number	 of	 simple	 structures	 (Kershaw	
2017)	 (Figure	 5)	 could	 function	 as	 seed	
banks	 or	 nurseries.	 Here	 both	 locals	 and	
tourists	 might	 contribute	 their	 time	 and	
resources	 to	 support	 the	 food	cultivation	




They	 could	 be	 built	 quickly	 using	 locally	
sourced	 materials	 and	 adaptable	 con-
struction	 techniques	 as	 resource	 avail-
ability	 varies.	 They	 may	 also	 benefit	 the	
wider	 community	 by	 prompting	 skill	


















































transmission	of	knowledge	through	talanoa and kōrero tuku ihata offered	opportunities	to	
rethink	how	messages	about	climate	change	might	be	communicated,	highlighting	the	value	
of	non-text	methods,	and	the	spirituality	of	whenua/vanua.	
When	 design	 is	 less	 concerned	 with	 finding	 an	 optimum	 solution,	 and	 more	 focused	 on	
synthesising	different	issues	(such	as	those	offered	by	different	epistemologies)	and	exploring	
relationships	 (such	as	those	associated	with	ecological	processes),	 it	has	the	capacity	to	use	
knowledge	 from	 different	 ontologies	 in	 a	 productive	way.	 Design	 is	 also	 a	 powerful	 visual	
medium	for	communicating:	it	can	convey	the	urgency	of	responding	to	rapid	climate	change,	
Figure 6:	A	market	and	jetty	scheme	on	the	foreshore.	(Source:	Paige	Boyd).
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